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Art Unit: 1792 

DETAILED ACTION 
Response to Arguments 

1 . Applicant's arguments filed 12/4/08 have been fully considered but they are not 
persuasive. 

The applicant has argued against the Derderian et al. reference, stating that the 
reference does not sufficiently or effectively disclose a dose that is insufficient to result 
in a maximum saturated ALD deposition rate on the wafer. The applicant argues that 
the reference stating that because an initiation layer is not fully saturated does not mean 
that the does is insufficient to result in a maximum saturated deposition rate. The 
examiner disagrees. The figures show an ALD process that includes supplying a dose 
that does not result in saturation and thus the dose must be insufficient to result in a 
maximum saturate deposition rate. The examiner maintains the fact that the reference 
discloses doses that results in not saturated film insufficient to result in a maximum 
saturated deposition rate. The applicant argue that the absence or presence of a 
complete initiation layer says nothing about the rate at which the layer is deposited. 
However, the examiner notes that the claims are not generally teaching a deposition 
rate, but rather a maximum saturated deposition rate and therefore it remains the 
examiners position, absent a factual showing to the contrary, that a non saturated film 
does not result in a maximum saturated deposition rate. 

The applicants own specification is contrary to the present arguments, 
specifically, 0007 discloses "We refer to the ALD deposition rate (in A/cycle) as a 
maximum saturated ALD deposition rate when both precursor exposure doses are 
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sufficient to achieve saturation for both precursors. " This statement supports the 
applicants position, if the dose is not sufficient to achieve saturation then the dose is 
insufficient to achieve maximum saturated ALD deposition rate. 

Applicant has argued against the Park reference, stating that the reference fails 
to provide a substantially uniform thin film because they use a specific injector. The 
examiner disagrees. Park explicitly discloses better uniformity over larger areas of the 
substrate (0005) and explicitly discloses "process control and uniform deposition . . . 
can be achieved" (0007). Additionally, the examiner notes that the claims are broadly 
claimed "substantially" uniform and a film that is substantially uniform is not equivalent 
to uniform film because substantial broadens the scope of uniformity to include a certain 
degree of nonuniformity. Therefore it is unclear how the applicant is arguing that the film 
is not substantially uniform. The argument with regards to the 

The applicant has argued against the Park reference, stating that the reference 
does not teach use of a precursor does selected so that the film growth rate is 
substantially at the maximum value. However, the examiner disagrees. Since the dose 
that results in maximum growth rate as in the applicant's claimed process is disclosed 
as simply a function of the precursors utilized and the length of pulses, and 
Park teaches the claimed process steps (including equivalent times and process 
gases), Park would have inherently produced a dose sufficient to results in a film growth 
rate at a maximum value unless essential process steps and/or limitations are missing 
from the applicant's claims. The mere observation of still another beneficial result of an 
old process cannot form the basis of patentability. Allen et al. v. Coe, 57 USPQ 136; In 
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re Maeder et al. 143 USPQ 249. Therefore the fact that Park does not explicitly state 
that the process gases are supplied at a dose that results in maximum saturated 
deposition rate does not disqualify the reference because Park does discloses 
the claimed process steps (including equivalent times and process gases). At the very 
least selecting dose so as to reap the benefits of a maximum deposition rate would 
have been obvious to one of ordinary skill in the art to reap the benefits of increase film 
deposition efficiency and thus increase throughput, a substantial benefit desired in the 
semiconductor processing industry. 

All other applicants arguments not specifically addressed are deemed 
unpersuasive because they are either 1 ) unsupported by factual evidence and are thus 
deemed moot as mere attorney speculation or 2) not commensurate in scope with the 
claims. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed 
publication in this or a foreign country, before the invention thereof by the applicant for a patent. 

3. Claims 1-18, 25-33 are rejected under 35 U.S.C. 102(a) as being anticipated by 
US Patent Publication 20020160585 by Park et al., hereafter Park. 

Park discloses a method for forming a film by ALD method including exposing the 
first precursor dose to the substrate, thereafter exposing the wafer to the second 
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chemically reactive group to provide a uniform coating (figures, 0086). Park discloses 
supplying a first and second reactant without a purge, multiple times, and discloses a 
first reactant for 0.5 seconds and a second reactant for 1 second (0086, figures). Park 
discloses TMA and H 2 0 as the reactants respectively (0086). 

Park fails to disclose a dose of the first or second precursor insufficient to result 
in maximum deposition rate or starved deposition. However, the Park teaches each 
and every process step and limitation of the applicant's claims, including the length of 
time for introducing the precursors into the process chamber as well as the claimed 
reactants. Since the dose insufficient to result in maximum deposition by the applicant's 
claimed process is disclosed in the disclosure as simply a function of the precursors 
utilized and the length of pulses, and Park teaches the claimed process steps, Park 
would have inherently produced a dose insufficient to result in maximum deposition 
unless essential process steps and/or limitations are missing from the applicant's 
claims. 

Claims 2-3: These claims are discussed above. 

Claims 4-6: Park discloses repeating first and second precursor pulses without a 
purge between them (0086). 

Claim 7: Park discloses a time period and 

Claims 8-9: Park discloses purging between reactive gases is known and 
suitable in the ALD art (0022). The selection of something based on its known 
suitability for its intended use has been held to support a prima facie case of 
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obviousness. Sinclair & Carroll Co. v. Interchemical Corp., 325 U.S. 327, 65 USPQ 297 
(1945). 

Claim 10: Park discloses a precursor that is insufficient to result in saturating 
deposition on the wafer (0086). 

Claim 1 1 : Park discloses TMA and H 2 0 as the reactants respectively (0086). 
Claim 12: Park discloses 350°C (0086). 

Claim 13-14: Park discloses 20 mTorr (0086) and discloses 230 mTorr (0022) as 
ALD deposition operable pressures using TMA and H 2 0. The selection of something 
based on its known suitability for its intended use has been held to support a prima facie 
case of obviousness. Sinclair & Carroll Co. v. Interchemical Corp., 325 U.S. 327, 65 
USPQ 297(1945). 

Claim 15-16: Park discloses a first reactant for 0.5 seconds and a second 
reactant for 1 second (0086). 

Claim 17: Park discloses delivering reactants substantially uniformly over the 
wafer (figures). 

Claim 18: Park discloses repetition of first and second reactants (0086). 

Claim 25: Park discloses all that is taught above, as for the requirement 
regarding the second precursor exhibiting saturating characteristics, however, as 
discussed above, Park discloses the claimed TMA and H 2 0 and therefore atleast the 
first precursor exhibits saturating characteristics as required by the claim. Park fails to 
disclose the requirement of film growth rate at a maximum value. However, the Park 
teaches each and every process step and limitation of the applicant's claims, including 
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the length of time for introducing the precursors into the process chamber as well as the 
claimed reactants. Since the dose that results in maximum growth rate as in the 
applicant's claimed process is disclosed as simply a function of the precursors utilized 
and the length of pulses, and Park teaches the claimed process steps (including 
equivalent times and process gases), Park would have inherently produced a dose 
sufficient to results in a film growth rate at a maximum value unless essential process 
steps and/or limitations are missing from the applicant's claims. 

Claim 26, 28-33: Park teaches the claims limitations as discussed above. 

Claim 27: Park discloses no delay in first and second precursors (figure 3). 

4. Claims 1-2, 8-13, 18 are rejected under 35 U.S.C. 102(a) as being anticipated by 
US Patent 6458416 by Derderian, hereafter Derderian. 

Derderian discloses a method for forming a film by ALD method including 
supplying a first dose of a first precursor that is insufficient to result in maximum 
saturation, and a second precursor to form a uniform film (see figures). 

Claim 2: Derderian discloses a second precursor insufficient to result in 
maximum ALD deposition rate (See figures). 

Claims 8-9: Derderian discloses purging between the process gases (Column 6, 
lines 20-38). 

Claim 10: Derderian discloses a third precursor that is not sufficient to result in 
chemical saturating deposition (figures). 

Claim 11-13: Derderian discloses TMA and H 2 0 at a temperature of 300°C and 
a pressure of 200 mTorr (Column 6, lines 20-38). 
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Claim 18: Derderian discloses repeating the process to form a film (Column 6, 
lines 20-38 for example). 

Conclusion 

5. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to DAVID TUROCY whose telephone number is (571)272- 
2940. The examiner can normally be reached on Monday-Friday 8:30-6:00, No 2nd 
Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Timothy Meeks can be reached on (571) 272-1423. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/David Turocy/ 

Patent Examiner, Art Unit 1792 



/Timothy H Meeks/ 
Supervisory Patent Examiner, Art Unit 1792 



